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INTRODUCTION

Ecosystems and Ecosystem History
Coastal marine environments may change in response to both natural and anthropogenic forces. Natural forces, such as seasonal rainfall variation, hurricanes, climatic variation, and sea-level fluctuation, can dramatically affect substrate and water quality for organisms living within an ecosystem. Human alteration of an environment, such as urbanization, modification of the flow of water and circulation patterns, dredging of natural channels, and introduction of additional nutrients, affect the stability and natural variability of an ecosystem.
As a result of tolerances, preferences, and ecological balance, change in the conditions of an ecosystem will result in a concomitant change in biotic assemblages. Therefore, using biota as proxies, historical environmental conditions can be reconstructed from fossil assemblages preserved in short sediment cores.
In 1994, the Everglades Forever Act was passed to help stem the effects of anthropogenic influences upon the Florida Everglades, Florida Bay, and Biscayne Bay. Increasing evidence of changes in the ecosystem attributed to anthropogenic forces, such as industrial pollution, over-harvesting of fisheries, and alteration of natural water circulation patterns, sparked an effort to restore the environment to a more natural condition. However, the impact of natural hydrological and climatic forces had not been adequately investigated. The 'Ecosystem History of Biscayne Bay and the Southeast Coast' project of the USGS was designed to help water management agencies with decisions regarding water and land-use management in south Florida by producing a model for recognizing humaninduced and natural ecosystem variation using biological proxies. Documenting and correlating historical trends in the ecosystem's variation with the timing of man-made, hydrological, and climatic events can be used to help determine what aspect of the ecosystem has been affected and help distinguish between the factors influencing environmental change.
Setting
Featherbed Bank is located on the margin between central Biscayne Bay and southern Biscayne Bay, off the western coast of Sands Key ( fig. 1 ). The Bank is composed of Holocene sediments that may be greater than 4 meters thick in areas and may represent more than 5000 years of sediment accumulation (Wanless & others, 1995) . Monthly salinity readings from sites near 
Multiple-proxy Approach
Ostracodes, foraminifers, and molluscs are small calcareous organisms whose fossil assemblages and shell chemical composition are commonly used in quantitative paleoclimatic reconstruction in deep-sea, coastal, estuarine, and lacustrine environments. These organisms are a major part of the benthic community in Biscayne and Florida Bay, with more than 50 ostracode species, 70 foraminifer species, and over 240 molluscan species (Lyons, 1999) . Several studies in Florida Bay and Biscayne Bay have been published that use these biota as a proxy to show changes in a variety of environmental conditions (Turney and Perkins, 1972; Lyons, 1996; Bock & others, 1971; Lidz and Rose, 1989) . Analyses of modern flora and fauna within Biscayne Bay (Ishman & others, 1998; Ishman and D'Ambrosio, 1997; Ishman, in press) and the surrounding environments (Brewster-Wingard and Ishman, 1999; Brewster-Wingard & others, 1996;  Brewster-Wingard, Stone, and Holmes, in press) have been used to help calibrate modern analogues for foraminifer, mollusc, and ostracode assemblages. In the present study, a multiple-proxy approach was taken to reconstruct the paleoenvironments in order to provide a preliminary interpretation for the last 
METHODS
Core Collection
Core SEI297-FB-1, a 2.26 m long sediment core (25 °31.31'N, 80 °15.39' W) , was collected in February 1997 using a large (approximately 4 inches in diameter) piston core. The base of the core did not reach the underlying limestone bedrock (Ishman, 1997) . The core was collected in water 63 cm deep, using the USGS pontoon barge.
A tripod suspended the core tube then capped to prevent loss of sediment and to maintain stability in the upper portion of the core before processing (Ishman, 1997) . The core composition is primarily a homogeneous, light-olive-gray, fine sandy mud with plant debris and shell material ( fig. 2 ).
Core Processing
The core was sampled every 2 centimeters, from the top of the core to the base, for faunal and geochemical analysis. All samples were washed through a set of nested 63 Jim and 850 Jim sieves. Sample components from less than 63 Jim were dried at 50°C and weighed for 210Pb analyses. The fractions of the sample greater than 63 Jim were dried at 50°C and analyzed for ostracodes, foraminifers, and molluscs. All identifiable molluscs (ranging between 5 and 184 specimens), between 97 and 152 ostracode specimens, and 300 foraminifers (when attainable)
were picked from each sample with a fine brush. Samples yielding less than 300
foraminifers were picked in their entirety.
Every other sample from the core was examined. Faunal groups and species were identified, counted, and standardized by calculating percent abundance within each sample. Ostracode species were identified using the taxonomy of Teeter (1975) , Keyser (1975 Keyser ( ,1976 Keyser ( ,1977 , and Garbett and Maddocks (1978) . Cronin & others (in press ) reviewed the ecology of ostracode species.
Molluscs were identified primarily using Abbott (1974) , Warmke and Abbott (1961) , Perry and Schwengel (1955) , and Andrews (1971) , and taxonomic nomenclature was updated following Turgeon et al (1998) . Taxonomy of the benthic foraminiferal species were identified using Loeblich and Tappan (1988) .
Faunal slides are housed in the Eastern Earth Surface Processes Team, U.S.
Geological Survey, Reston, Virginia. to 222 cm ( Ages for each faunal sample were computed using this equation and are given in Tables 2-4 .
One can obtain a slightly different age model by using the original age estimates from the 210Pb analyses for the upper 87 cm and a separate age-depth equation for the interval 65-225 cm. This interval can be dated by fitting a line to the oldest 210Pb age of 88 years at 65 cm and lowermost three radiocarbon dates.
Ages in this latter model are 20-60 years older in the interval from ~65 to 190 cm;
thus it is important to keep in mind the age uncertainty.
RESULTS
Ostracodes
Core SEI297-FB-1 can be divided into three informal faunal zones based on changes in the relative frequencies of various environmentally sensitive ostracode taxa ( fig. 4, 
Loxochoncha. matagordensis is an epiphytal species that lives along Atlantic and
Gulf of Mexico coasts of North America on Thalassia, Zostera (in mid-latitudes), and other marine seagrasses (Cronin & others, in press ). Many species of
Xestoleberis inhabit various types of marine algae in tropical and subtropical regions. In addition to their preference for sub-aquatic vegetation habitats, L.
matagordensis and several species of Xestoleberis thrive in environments of reduced salinity, such as those found in coastal bays and lagoons. Therefore, the dominance of epiphytal euryhaline ostracode species in this zone suggests a period of both abundant seagrass and marine algal habitats and also fluctuating salinity between about 20-35 ppt. The age of this zone is estimated to be about 1600-1850 AD (150-400 yr BP).
The third zone (zone 3) occurs in the interval from 65 cm to the top of the core and represents the period from 1850 to 1997. The ostracode assemblages consist mostly of carbonate platform species as were found in zone 1, and in addition, 10% or more of Malzella floridana. This latter species is a dominant form 
Regional Model for Featherbed Bank
The results of faunal analyses in this study have produced a model for It is possible that this is a taphonomic effect, but preservation quality of molluscan fossil shells is generally the same throughout the core; for example, the lowest portion of the core contains very delicate specimens that are well preserved, and color patterns are still present. These observations indicate that the variation in faunal richness and abundance is real and not a taphonomic bias.
The increase in molluscs may be related to the variability in substrate heterogeneity, to fluctuating salinities, or to some other factor such as productivity or increased nutrients.
Bank Migration Model
While distinct, the changes within core SEI297-FB-1 are dominated by 
Suggestions for Future Work
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